UK Patent Application n.)GB Hi, 2 153 821 A 

(43) Application published 29 Aug 1985 



(21) Application No 8501889 


(51) INT CL 4 

C07D 403/06 A61K 31/415 (C07D 403/06 209/88 233/61) 


(22) Date of filing 25 Jan 1985 
(30) Priority data 

(31) 8401888 (32) 25 Jan 1984 (33) GB 
8425959 15 Oct 1984 


(52) Domestic classification 

C2C 1 175 1346 1410 200 213 21 5 220 221 225 226 22Y 

246 247 250 251 252 25Y 28X 290 29X 29 Y 302 304 30Y 

313 31 Y 323 32Y 333 351 352 360 362 36Y 386 409 40Y 

43X 440 47X 509 50Y 620 623 625 650 672 760 802 80Y 

AALLTYWDZD 

U1S 1317 2415 2418 C2C 




(71) Applicant 

Glaxo Group Limited (United Kingdom), 

Clarges House, 6/12 Clarges Street, London W1Y 8DH 


(56) Documents cited 
None 


(72) Inventors 

Ian Harold Coates, 
James Angus Bell, 
David Cedric Humber, 
George Blanch Ewan 


(58) Field of search 
C2C 


(74) Agent and/or Address for Service 
Elkington and Fife, 

High Holborn House, 52/54 High Holborn, 
London WC1V6SH 




(54) 3-lmidazolylmethvl-1A3,9-tetrahydro-4H-carba2ol-4-one derivatives 


(57) Compounds of formula (I). 










r v 



r 1 is hydrogen C M . alky!, C„ cycloalkyl, C 3 . 8 alkenyl, phenyl or phenyl-C, ^alkyl, and one of the groups 
reoriented by R 2 R and R* is hydrogen, C,. 6 alkyl. C3.7 cycloalkyl, C 2 . 6 alkenyl or phenyl-C, 3 alkyl and each of the 
Zer tw ^ groups/which may be the same or different, is hydrogen or C,. 6 alkyl; and physiolog.cally acceptable salts 
and spates e g hydrates, thereof] are potent selective antagonists at "neurone." 5-hydroxytryptam.ne receptors 
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Heterocyclic compounds 

5 This invention relates to heterocyclic compounds, to processes for their preparation to P har ^ eutica ' 
compositions containing them and to their medical use. In particular the invention relates to compounds 
which act upon certain 5- hydroxytryptamine (5HT) receptors. „ latnlatc !c i, nnvjn to 

5HT. which occurs endogenously in abundance in peripheral nerves and m blood platelets ^£own to 
cause pain in man through a specific action on 5HT receptors situated on terminals of pnmary afferent 

10 Srves'co^pounds which antagonise the neuronal effects of 5HT have been shown »£>»^™ 
activity, for example, to relieve the pain of migraine. 5HT also causes depolansa t.on of the rat .so ated vagus 
nerve preparation through the same 5HT- receptor mechanism, and inhibition of th.s effect correlates with 

3n 5HT alsoocTu^d^y in neuronal pathways in the central nervous system and disturbance of these 5HT 
15 containing pathways is known to alter behavioural syndromes, such as mood, psychomotor activity, 

appetite and memory. Since 'neuronal' 5HT- receptors of the same type as those present on P""ia^ffere"t 
terminals are also present in the central nervous system, it is believed that compounds which antegon.se the 
neuronal effects of 5HT will be useful in the treatment of conditions such as schizophrenia, anxiety, ooes.ty 

20 a tx™ng treatments for such conditions suffer from a number of disadvantages. Thus, for example, known 20 
treatment for migraine include the administration of a vasoconstrictor such as ergotam.ne, which is 
non-selective and constricts blood vessels throughoutthe body. Ergotamine, therefore possesses 
undesirable, and potentially dangerous, side effects. Migraine may also be treated by adm.n.stenn , an 
analgesic such as aspirin or paracetamol, usually in combination with an antiemetic such as metaclopra- 

25 mide, but these treatments are of only limited value. „ t 
Similarly, existing treatments for psychotic disorders such as schizophren.a exhibit a number of serious 
side effects such as extrapyramidal side effects. u.^^c.^^nftHT 
There is thus need for a safe and effective drug for the treatment of conditions where disturbance of 5HT 
containing pathways is involved, such as migraine or psychotic disorders sue .as schizophrenia • ■? ; 

30 Misled a compound which is a potent and selective antagonist at 'neuronal' 5HT receptors will fulfil such a 

r °We have now found a group of 3-imidazolylmethyltetrahydrocarbazolones which are potent and selective 
antagonists at 'neuronal' 5HT receptors. 
The present invention provides a tetrahydrocarbazolone of the general formula (I). 

35 0 R" R 3 (I) 

If. \ / 

40 VVV i 

R 



25 



30 



35 



40 



R' represents a hydrogen atom or a d.,0 alkyl. C 3 . 7 cycloalkyl, C M alkenyl, phenyl or Phenyl-Cvaalkyf 45 
group, and one of the groups represented by R 2 , R 3 and R 4 is a hydrogen atom or a C„ , alkyl. C 3 ., . cycloa ky , 
C 2 . 6 alkenyl or phenyl Chalky! group and each of the other two groups, which may be the same or different, 
represents a hydrogen atom oraCi. 6 alkyl group; 
and physiologically acceptable salts and solvates, e.g. hydrates, thereof. 
It will be understood that when R 1 represents a C 3 * alkenyl group, the double bond may not be ad,acent to 50 

^RetZg^he general formula (I), the alky, groups represented by R\ R» R 3 and R* may be straight chain 
or branched chain alkyl groups, for example, methyl, ethyl, propyl, prop-2-yi. butyl, but-2-yl, methylprop-2- 

yl, pentyl, pent-3-yl or hexyl. g5 
55 An alkenyl group may be, for example, a propenyl group. 

A phenyl-C, 3 alkyl group may be, for example, a benzyl, phenethyl or 3-phenylpropyl group. 
A cycloalkyl group may be, for example, a cyclopentyl, cyclohexyl or cycloheptyl group. 
It will be appreciated that the carbon atom at the 3- position of the tetrahydrocarbazolone ring is 
asymmetric and may exist in the R- or S- configuration. The present invention encompasses both the 
60 individual isomeric forms of the compounds of formula (I) and all mixtures, including racem.c mixtures, 60 

th Su°able physiologically acceptable salts of the indoles of general formula (I) acid addition salts formed 
with organic or inorganic acids for example, hydrochlorides, hydrobromides, sulphates, phosphates, 
citrates, fumarates and maleates. The solvates may, for example, be hydrates. 
65 A preferred class of compounds represented by the general formula (I) is that wherein R represents a 65 
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hydrogen atom or a C,. 6 alkyl, C 3 . 6 cycloalkyl or C 3 . 6 alkenyl group. 

Another preferred class of compounds represented by the general formula (I) is that wherein one of the 
groups represented by R 2 , R 3 and R< represents a C n . 3 alky I* C 3 . 6 cycloalkyl or C 3 . 6 alkenyl group and each of 
the other two groups, which may be the same or different, represents a hydrogen atom or a C^ alkyl group. 
5 A further preferred class of compounds represented by the general formula (I) is that wherein R 

represents a hydrogen atom or a d. 6 alkyl, C 5 . 6 cycloalkyl or C 3 . 4 alkenyl group, and either R 2 represents a 
hydrogen atom and R 3 and/or R 4 represents a C,. 3 alkyl group or R 2 represents a alkyl group and both R 3 
and R* represent hydrogen atoms. 
A particularly preferred class of compounds according to the invention is that represented by the formula 

10 {,a): u« o3a 

■ ^ / (IA) 



51 



(lb) 



35 



10 



15 
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20 (wherein R 1a represents a hydrogen atom or a methyl, ethyl, propyl, prop-2-yl, prop-2-enyl or cyclopentyl 20 
group- R 33 represents a hydrogen atom; and either R 2a represents a methyl, ethyl, propyl or prop-2-yl group 
and R 4 ' a represents a hydrogen atom or R 2a represents a hydrogen atom and R 4a represents a methyl or ethyl 
" group) and physiologically acceptable salts and solvates {e.g. hydrates) thereof. 
Preferred compounds are:- 

25 1 2 3,94etrahydro-3-[(2-methyl-W-imidazol-1-yl)methyl)-9-(prop-2-weyl)-4/y-carbazol«4-one; 25 
9-cyclopentyl-1,2,3,9-tetrahydro-3-[(2,meth^ 

1,2,3£-tetrahydro-3-[2-methyMtf^ their physiolo- 

gically acceptable salts and solvates. 
A particularly preferred compound is 1,2 f 3,9-tetrahydro-9-methyl-3-[(2-methy 1-1 Wmidazol-1-y I) methyl J- 
30 4W-carbazol-4-one which may be represented by the formula (lb): 30 



//\ /w\i— I 

« » • N N 

I || II I \// 35 
• • • • • 
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Me 

40 and the physiologically acceptable salts and solvates (e.g. hydrates) thereof. A preferred form of this 40 
compound is the hydrochloride dihydrate. m 

It will be appreciated that the invention extends to other physiologically acceptable equivalents of the 
compounds according to the invention, i.e. physiologically acceptable compounds which are converted tn 
vivo into the parent compound of formula (I). 

45 Compounds of the invention are potent and selective antagonists of 5HT-induced responses of the rat 45 
isolated vagus nerve preparation and thus act as potent and selective antagonists of the 'neuronal' 5HT 
receptor type located on primary afferent nerves. 

Compounds of the invention are of use as analgesics, for example in the alleviation of pain associated with 
migraine, headache and many other forms of pain for which 5HT is the endogenous mediator. 

50 Experiments in animals have shown that compounds of the invention are also of use in the treatment of 50 
schizophrenia and other psychotic disorders. As indicated herein above 5HT occurs widely in the neuronal 
pathways in the central nen/ous and disturbance of these 5HT containing pathways is known to alter many 
other behavioural syndromes such as mood, appetite and memory. Since 'neuronal' 5HT receptors of the 
same type as those present on primary afferent terminals are also present in the central nervous system the 

55 compounds of the invention may also be useful in the treatment of conditions such as anxiety, obesity and 55 

^particular, compounds of formula (la) as previously defined have been found to be highly selective and 
extremely potent in their action. They are well absorbed from the gastro-intestinal tract and are suitable for 
oral or rectal administration. The compounds of formula (la) do not prolong sleeping time in the 

60 pentobarbitone anaesthetised mouse indicating that there is no undesirable interaction with drug 60 
metabolising enzymes. Indeed they exhibit no effects on normal behaviour, are non-toxic and exhibit no 
undesirable effects in mice at doses up to 1mg/kg intravenously. 

As well as exhibiting the outstanting properties of the compounds of formula (la), the compound of 
formula (lb) when administered to humans showed no untoward effects. 

65 According to another aspect, the invention provides a method of treatment of a human or animal subject 65 
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suffering from a condition caused by a disturbance of 'neuronal' 5HT function. Thus, for example, the 

invention provides a method of treatment of a human subject suffering from migraine pa.n or a psychot.c 

disorder such as schizophrenia. 
Accordingly, the invention also provides a pharmaceutical composition which comprises a least one 
s compound selected from 3-imidazolylmethyltetrahydrocarbazolone derivatives of the general formula (I), 5 
* tneir physiologically acceptable salts and solvates, e.g. hydrates, adapted for use in human or veterinary 

medicine, and formulated for administration by any convenient route; 
Such compositions may be formulated in conventional manner using one or more physiologically 

acceptable carriers or excipients. " ... 
1 . Thus the compounds of the invention may be formulated for oral, buccal, parenteral or rectal 10 
' " administration or in a form suitable for administration by inhalation or insufflation (either through the mouth 

^For oral administration, the pharmaceutical compositions may take the form of. for example, tablets or 
<-aosules prepared by conventional means with pharmaceutical^ acceptable exc. pi ents such as binding 
15 agents (e.g. pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers 15 
' i < q lactose, microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g. magnesium 
stearate, talc or silica); disintegrants (e.g. potato starch or sodium starch glycollate); or wetting agents (e.g. 
sodium lauryl sulphate). The tablets may be coated by methods well known in the art. Liquid preparations for 
oral administration may take the form of, for example, solutions, syrups or suspensions, or they may be 
on presented as a dry product for constitution with water or other suitable vehicle before use. Such liquid 20 
" preparations maybe prepared by conventional means with pharmaceutically acceptable additives such as 
- suspending agents (e.g. sorbitol syrup, cellulose derivatives or hydrogenated edible fats ; emulsifying 
jqents (e.g. lecithin or acacia); non-aqueous vehicles (e.g. almond oil, oily esters, ethyl alcohol or 
fractionated vegetable oils); and preservatives (e.g. methyl or propyl-p-hydroxybenzoates or sorb.c acid). 
25 The preparations may also contain buffer salts, flavouring, colouring and sweetening agents as appropriate. 25 
Preparations for oral administration may be suitably formulated to give controlled release of the active 

' C °For buccal administration the compositions may take the form of tablets or lozenges formulated in . 

»0 '""he wmMuTdTofthe invention may be formulated for parenteral administration by injection. 30 

" Formulations for injection may be presented in unit dosage form e.g. in ampoules or in multi-dose 

containers, with an added preservative. The compositions may take such forms as suspensions, solutions or 
-mulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, stabilising 
and. or dispersing agents. Alternatively, the active ingredient may be in powder form for constitution with a 

35 suitable vehicle, e.g. sterile pyrogen-frea water, before use. ..„..„««.!♦„,:». „, 

The compounds of the invention may also be formulated in rectal compositions such as suppos tones or 
rptention enemas', e.g. containing conventional suppository bases such as cocoa butter or other glycer.des. 
"in addition to the formulations described previously, the compounds of the invention may also be 
'ormulated as a depot preparation. Such long acting formulations may be adm.n.stered by implantation (for 
' 40 example subcutaneously or intramuscularly) or by intramuscular injection. Thus, for example, the 
compounds of the invention may be formulated with suitable polymeric or hydrophobic materials for 
example as an emulsion in an acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for 
example, as a sparingly soluble salt. 
For administration by inhalation the compounds according to the invention are conveniently delivered in 

45 the form of an aerosol spray presentation from pressurized packs or a nebuliser with the use of a suitable 
propellant. e.g. dichlorodifluoromethane. trichlorofluoromethane. dichlorotetrafluoroethane carbon diox.de 
or other suitable gas. In the case of a pressurised aerosol the dosage unit may be determined by providing a 
valve to deliver a metered amount. Capsules and cartridges of e.g. gelatin for use .n an inhaler or insufflator 
may be formulated containing a powder mix of a compound of the invention and a suitable powder base 

mi such as lactose or starch. . _ _ , , 

A proposed dose of the compounds of the invention for administration in man (of approximately 70 kg 
body weight) is 0.05 to 20mg, preferably 0.1 to 10mg of the active ing redient per unit dose which could I be 
administered, for example, 1 to 4 times per day. The dose will depend on the route of administration and the 
body weight of the patient. It will be appreciated that it may be necessary to make routine ^variations to the 
55 dosage depending on the age and weight of the patient as well as the seventy of the condition to i be i trea ted. 55 
For oral administration a unit dose will preferably contain from 0.5 to 10mg of the act.ve ingredient. A unit 
dose for parenteral administration will contain 0.1 to 10mg of the active ingredient 

Aerosol formulations are preferably arranged so that each metered dose or puff delivered from a 
pressurised aerosol contains 0.2 to 2mg. of a compound of the invention, and each dose ^minamu^ia 
PC capsules and cartridges in an insufflator or an inhaler contains 0.2 to 20 mg of a compound of the invert ion. 60 
The overall daily dose by inhalation will be within the range 0.4 to 80mg. Administration may be several 
times daily, for example from 2 to 8 times, giving for example 1, 2 or 3 doses each time 

The compounds of the invention may, if desired, be administered in combination with one or more other 
therapeutic agents, such as anti-nauseants. 
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According to another aspect of the invention, compounds of general formula (I) and physiologically 
acceptable salts or solvates or physiologically acceptable equivalents thereof may be prepared by the 
general methods outlined hereinafter 

According to a first general process (A), a compound of general formula (I) or a physiologically acceptable 
5 salt or solvate or a physiologically acceptable-equivalent thereof may be prepared by reacting a compound 5 
of general formula (II): 

I? no 

• • Y 

// \ / \ / 

10 • • • • 10 

I II II I 

• • - • • 

v \ / \ / \ / 

• N • 

Rl 

15 15 

(wherein R 1 is as defined previously and Y represents a reactive substituent) or a protected derivative thereof 
with an imidazole of general formula (111): 

/ 3 (HI) 
20 J=| 20 

HN N 

\// 

I 

25 25 

(wherein R 2 , R 3 and R 4 are as defined previously) or a salt thereof. 
. Examples of compounds of formula (II) employed as starting materials in the process (A) include 

compounds wherein Y represents a group selected from an alkenyl group=CH 2 or a group of formula CH 2 2 

where Z represents a readily displaceable atom or group such as a halogen atom, e.g. chlorine or bromine; 
30 an acyloxy group such^as acetoxy, trifluoromethanesuiphonyloxy, p-toluene sulphonyloxy or methanesul- 30 

phonyloxy; a group -NR S R 6 R 7 X~, where R 5 , R 6 and R 7 , which may be the same or different each represents 

lower alkyl e.g. methyl, aryl e.g. phenyl or aralkyl e.g. benzyl, or R 5 and R 6 together with the nitrogen atom to 

which they are attached may form a 5- to 6-membered ring e.g. a pyrrolidine ring, and X represents an anion , 

such as a halideion e.g. chloride, bromide or iodide; or a group -NR S R 6 where R 5 and R 6 are as defined 
35 above, for example -N(CH 3 ) 2 . 35 
When Y represents the group =CH 2 , the process may conveniently be carried out in a suitable solvent 

examples of which include water; esters, e.g. ethyl acetate; ketones, e.g. acetone; or methylisobutylketone; 

amides, e.g. dimethylformamide; alcohols, e.g. ethanol; and ethers e.g. dioxan ortetrahydrofuran; or 

mixtures thereof. The process may be effected at a temperature of, for example, 20 to 100°C. 
40 When Y represents the group CH 2 Z, where Z is a halogen atom or an acyloxy group, the process may 40 

conveniently be carried out in a suitable solvent such as an amide, e.g. dimethylformamide; an alcohol, e.g. 

methanol or industrial methylated spirit; or a haloalkane, e.g. dichloromethane, and at a temperature of from 

-10 to 1 50°C, e.g. +20 to + 100°C. 
Jhe reaction of a copound of formula (II) where Y represents the group CH 2 Z where Z is the group 
45 -NR 5 R 6 R 7 X , may conveniently be carried out in a suitable solvent such as water, an amide, e.g. 45 

dimethylformamide; a ketone, e.g. acetone; or an ether, e.g. dioxan, and a temperature of from 20 to 150X. 
The reaction including a compound of formula (II) where Y represents the group -CH 2 Z, where Z is the 

group - NR 5 !" 6 . may conveniently be carried out in a suitable solvent such as water or an alcohol, e.g. 

methanol, or mixtures thereof, and at a temperature of from 20 to 150°C. 
50 According to another general process (B) a compound of formula (I) may be prepared by oxidising a 50 

compound of formula (IV): 

f R \ / 3 (IV) 
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(wherein A represents a hydrogen atom or a hydroxyl group and R\ R z , R 3 and R 4 are as previously defined) 
or a salt or a protected derivative thereof. 

The oxidation process may be effected using conventional methods and the reagents and reaction 
conditions should be chosen such that they do not cause oxidation of the indole group. Thus, the oxidation 

65 process is preferably effected using a mild oxidising agent. 65 
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When oxidising a compound of formula (IV) in which A represents a hydrogen atom, su.table ox.d.smg 
agents include qSinones in the presence of water, e.g. 2.3^ichloro-5,6-di C yano,1,4-ben 2 oqumone or 
2 3 5 6-tetrachloro-1,4.benzoquinone; selenium dioxide; a cerium (IV) oxidising reagent such as cenc 
ammonium nitrate or a chromium (VI) oxidising agent, e.g. a solution of chromic acid ,n acetone (for 
5 examDle Jones' reagent) or chromium trioxide in pyridine. j:«,!„_ 
Sen oxidising a compound of formula (IV) in which A represents a hydroxyl group, su.table , oodmng 
agents include quinones in the presence of water, e.g. 2,3-dichloro-5,6-ducyano-1,4-ben2oqu.none or 
2 2 i 5 6- m achloro-1 4-benzoquinone; ketones, e.g. acetone, methylethylketone or cyclohexanone ,n the 
o'resen ce of a base e g aluminium t-butoxide; a chromium (VI) oxidising agent, e.g. a solut,on of chrom.c 
10 a Si acetone tfor exarnp^ Jones reagent) or chromium trioxide in pyridine; an N-halcsucc.n.m.de, e.g. 
10 N chlorosS 

of an aSSTgent such as N,N'- dicyclohexylcarbodiimide or an acyl halide, e.g. oxaiyl ch.or.de or tosy. 
cMorS! pySne 9 sulphur trioxide complex; or a dehydrogenatioh catalyst such as copper chrom.te. z.nc 

, 5 0 ^;aTs e oiv\^1s V may be selected from ketones, e.g. acetone or butanone; ethers e.g^ te.rahydrofuran or 15 
5 dioxl; amides e g. dimethylformamide; alcohols, e.g. methanol; hydrocarbons, e.g. benzene ortoluene; 

haloaenated hydrocarbons, e.g. dichloromethane; and water or mixtures thereof. 
The ^processl conveniently effected at a temperature of -70 to + 50'C. It will be understood that the cho.ce 

nf nvidiqina aaent will affect the preferred reaction temperature. 
20 Accordh^g to another genera, process (C), a compound of formula (I) according to the invention, or a sal , or 20 

orSected derivative thereof may be converted into another compound of formula (I) us.ng convent.onal 
- Sntuts. Sue conventional techniques include alkylation, which maybe effected at any P«™ ■ 

compound of formula (I) where one or more of R< and R 2 represents a hydrogen atom ^d hydrogenat.on, 

whTch may for example, be used to convert an alkenyl substituent into an alkyl subst.tuent. The term 
25 "alkySon" includes the introduction of other groups such as cycloalkyl or alke "Vl groups^hus for 

examP e a compound of formula (I) in which R 1 represents a hydrogen atom may be converted into the 

corrTs P pond?ng compound in which R 1 represents a C, 1o alkyl, C, 7 cycloalkyl. C, 6 alkenyl or phenyl-C, 3 alky. 

9 The above alkylation reactions may be effected using the appropriate alkylating agent selected from 
30 compound^ of formula R°X° where R' represents a C„ alkyl, Cw cycloalkyl, C^alkenyl or phenyl- -C„ 
3 a5 group! and X° represents a leaving group such as a halide or an acyloxy group as previously defined for 

Y V°heX a al°n Sn Is conveniently carried out in an inert organic solvent such as an emide. e.g. 
dime h S rTamide Tnether. e.g. tetrahydrofuran; or an aromatic, hydrocarbor ^^ZSS^M 
35 the presence of a base. Suitable bases include, for example, metal hydrides such as sodium hydnde^ alka . 
meta amides such as sodium amide, alkali metal carbonates such as sodium carbonate or an alkal. me al 
Side sucn as sodium or potassium methoxide, ethox.de or t-butoxide. The reaot.on may conven.ently be 
pffprtPd at a temoerature in the range -20 to + 1 00°C, preferably 0 to 50 C. 

^rogenSSor^g to genera, process (C) may be effected using ^^^Zni^ 
ass example bv using hydrogen in the presence of a noble metal catalyst e.g. palladium, Raney nickel, platinum, 
S! oxide or rhodium. The catalyst may be supported on for example charcoal or a homogeneous 
c P Sstsuo"^^^ 

be effected in a solvent such as an alcohol, e.g. ethanol; an am.de, e-0- d-methy ^^-^ 
dioxan' or an ester e g. ethyl acetate, and at a temperature in the range -20 to 100 C. preferably u to ou u 
45 ^w£T£2£ /hat in some of the above transformations it may be necessary «*™»to 
protec 0 any sensitive groups in the compound to avoid undesirable side reactions. The protec ,n , groups 
used n the preparation of compounds of formula (I) are desirably groups wh.ch may -be read.lv sp it off at a 
suftab^ staoe in the reaction sequence, conveniently at the last stage. For example, during any of the 
"action IS^SSZ* above, it may be necessary to protect the keto group, for example, as keta. or a 

50 '"compounds of genera, formula (I) may thus be prepared according to another genera, process (D) , which 
comprises removal of any protecting groups from a protected form of a compound of formula (I). 
STtSo™ X be effected using conventional techniques such as those described in Protective Groups 
Pn Organic ChSry' Ed. J.F.W McOmie (Plenum Press, 1973). Thus, a ketal such as an alkyleneketal group 

55 may be removed byTreatment with a mineral acid such as hydrochloric acid The th.oketal group may be 
deaved by treatment with a mercuric salt, e.g. mercuric chloride, in a suitable solvent sue , a e hanoL 

The compounds of formula (I) may be converted into their physiologically acceptable salts according to 
colventrnal method °Thus, or example, the free base of general formula (I) may be treated w,th an 
approp ate acT preferably with an equivalent amount in a suitable solvent (e.g. aqueous ethanol) 

60 Physically acceptable equivalents of a compound of formula (I) may be prepared accord.ng to 

J ^S^ZSSL* of the compounds of the invention may be obtained by 

enantiomers (e.g. a racemic mixture) using conventional means, such as an opt.ca ly active resolv ng ac.d. 
«e for example 'Stereochemistry of Carbon Compounds' by E.L.EIiel (McGraw H.ll 1962) and Tables of 

65 Resolving Agents' by S.H.Wilen. 
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Examples of optically active resolving acids that may be used to form salts with the racemic compounds 
include the (R) and (S) forms of organic carboxylic and sulphonic acids such as tartaric acid, 
di-p-toluoyltartartic, camphorsulphonic acid and lactic acid. The resulting mixture of isomeric salts may be 
separated, for example, by fractional crystallisation, into the diastereoisomers and if desired, the required 
5 optically active isomer may be converted into the free base. 5 

The methods indicated above for preparing the compounds of the invention can be used as the last main 
step in the preparative sequence. The same general methods can be used for the introduction of the desired 
groups at an intermediate stage in the stepwise formation of the required compound, and it will be 
appreciated that these general methods can be combined in different ways in such multi-stage processes. 
10 The sequence of the reactions in multi-stage processes should of course be chosen so that the reaction 10 
conditions used do not affect groups in the molecule which are desired in the final product. . 

The starting materials of formula (II) wherein Y represents the group =CH 2 may be prepared from 
compounds of formula (II) where Y represents the group CH 2 N 5 R 6 R 7 X~ by reaction with a base in a suitable 
solvent. Examples of bases include alkali metal hydroxides, e.g. potassium hydroxide or alkali metal 
15 carbonates or hydrogen carbonates e.g. sodium hydrogen carbonate. 15 

The quaternary salts may be formed from the corresponding tertiary amine by reaction with an alkylating 
agent such as methyl iodide or dimethyl sulphate, if preferred in a suitable solvent, e.g. dimethylformamide. 
The tertiary amine may be prepared by reaction of a tetrahydrocarbazolone of general formula (V): 

20 0 (V) 20 

J/\ j\ 

I'd ii I 
• • • • 

25 • H • 25 

with formaldehyde and the corresponding secondary amine, if desired in a suitable solvent such as an 
alcohol, e.g. ethanol. 

30 Compounds of general formula (V) may be prepared for example, by the method described by H. lida ef a/., 30 
in J.Org.Chem. (1980) Vol 45, No.15, pages 2938-2942. 

The starting materials of general formula (II) where Y represents -CH 2 Z where Z is a halogen atom or an 
acyloxy group may be prepared from the corresponding hydroxymethyl derivative of general formula (VI) : 

35 0 (VI) 35 

A_A / CH ' 0H 
i ii ii i 

\A a r 

40 • N • 40 

R 1 

which may be obtained by reacting the tetrahydrocarbazolone of general formula (V) with formaldehyde, 
preferably in a suitable solvent such as an alcohol, e.g. ethanol, and preferably in the presence of a base. 
45 Thus, the compounds where Z is a halogen atom may be obtained by reacting a compound of formula (VI) 45 
with a halogenating agent such as a phosphorus trihalide, e.g. phosphorus trichloride. 

The compounds where Z is an acyloxy group may be prepared by reacting a compound of formula (VI) 
with an appropriate acylating agent such as an anhydride or a sulphonyl halide such as sulphonyl chloride. 

Compounds of formula (II) where Y represents -CH 2 Z where Z is a halogen atom may also be prepared by 
50 reacting a compound of formula (II) where Y represents the group =CH 2 with the appropriate hydrogen 50 
halide, e.g. hydrogen chloride, conveniently in a suitable solvent such as an ether, e.g. diethyl ether. 

Compounds of general formula (IV) may be prepared by reacting a compound of formula (VII): 

A (VII) 

55 • DIoZ 1 55 

// \ / \ / 2 

• « • • 

I II II ! 

• • • • 
\\ / \ / \ / 

• N • 

60 ^ l ' 60 

(wherein R 1 and A are as defined previously and Z 1 is a readily displaceable atom or group such as a halogen 
atom, an acyloxy group or the group -NR S R 6 R 7 X~ as previously defined for Z 1 ) with an imidazole of formula 
(HI) according to the method of process (A) described herein. 
65 Compounds of formula (VII) may be prepared by reducing compounds of formula (II) using 'for example 55 



BMSDOCID: <GB 2153821A_I_> 



I 
\ 



GB 2 153 821 A 



lithium aluminium hydride or sodium borohydride. 

Compounds of formula (VII) wherein A represents a hydrogen atom may also be prepared by reacting a 
compound of formula (VII) wherein A represents a hydroxyl group with a tosyl halide (e.g. tosyl chloride) and 
then reducing the resulting tosylate with lithium aluminium hydride, 
s Comoounds of formula (IV) are novel compounds, and as such provide a further feature of the invention. 5 
The following examples illustrate the invention. Temperatures are in °C. Where indicated, solutions were 
dried over Na Jo< and solids were dried in vacuo over P 2 0 5 at 50° overnight. Chromatography was earned 
^ZSmZ described by W.C. Still eta, (J. Org. Chem., 1978, 43, 2923-2925). on k.eselgel 9385. 

10 

10 PREPARATION 1 ... 

2 3 4,S-Tetrahydro-N,N,N-trimethyl-4-oxo-lH<arbazo 

A solution of 3-[(dimethylamino)methy* «^3g) ^o^ane 

(1 5ml) was heated under reflux for 5h and evaporated to dryness, giving the title compound as a white sol.d 
(0.84g) m. p. 202-205°. 15 

15 

PREPARATION 2 n . . .... 

2,3AS-TetrahYdro-NMN,9-tetramethYl-^^ 

k suspension of 3-[(dimethylamino)methyl]-1 f2 ,3,9-tetrahyd^^ 
iodomethane (1 00ml) was stirred at reflux for 57h. The resulting suspension was concentrated m vacuo to 
20 give the title methanaminium iodide as a solid (5.72g) m.p. 192°-195 . 

PREPARATION 3 

i 2 39-Tetrahvdro-9'methyl-3'methylene-4H-carbazol-4-one 

'A solution of the productfrom Preparation 2 (5.0g) in water (20ml) was ^^^^^ 25 
25 (6.55ml) and warmed at 35' for 45 min. The resulting slurry was cooled to 0° and the sohd was filtered off, 25 
washed with water and dried to give the title compound (2.8g) m.p. 127-9 . 



40 

PREPARATION 5 



PREPARATION 4 

2 3 49-Tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1-YlW 

30 Sodium borohydride (90mg) was added under nitrogen to a stirred solution of the product tamtam** 7 30 
(500mg) in a mixture of methanol (3ml) and chloroform (3ml). Stirring was cont.nued for 48h 
borohydride (250mg) was added after 17.75h and 42h), and then the suspension was F»™0£d between 2N 
hydrochloric acid (15ml) and chloroform (3x 10ml). The aqueous layer was bas.fied w th sol, ^m 
carbonate, extracted with chloroform (3* 10ml), and the combined extracts washed w, * »^ ^ 

35 brine (10ml), dried and concentrated in vacuo. Column chromatography of Je res dual foam 55 7mg) elutmg 35 
with a mixture of duchloromethane, ethanol and 0.88 aqueous ammonia (300:10:1) afforded a s^,d 200nng). 
This material was dissolved in refluxing absolute ethanol (3ml) and a solution of maleic ac.d (80rng) in 
SuxTng absolve ethanol ( 1 ml) was added. The hot solution was filtered, stirred, and diluted with dry ether 
(40ml) to give the title compound (2A0xx\q) m.p. 138.5°-140°. 



2,3,4,9-Tetrahydro-9-methyl-3-((2-methyl- 1H-imidazol-1-yl)methyl}- 1H-carbazol-4-ol 

The product from Example 7 (30.0g) was added, under nitrogen to a strred susp ens.on * ™«™ h £ n * 
<7.75g) in dry tetrahydrofuran (750ml). The mixture was stirred under refluxfor 1 h and then cooled in ce. The 
45 suspension was cautiously diluted with aqueous tetrahydrofuran (1 5% H,0: 100ml) < .nd wata. • (lOOml). 
concentrated in vacuo and the residual solid extracted with dichloromethane (2 x500ml). The organ.c 
extracts were concentrated in vacuo and the residual solid (16.4g) purified by short path c <^ umn 
chromatography on silica (Kieselgel 60; Merck (RTM) 7747; 500g) eluted wth a mixture of d.ch.oromethane, 
ethanol and 0.88 aqueous ammonia (150:10:1>to give the title compound as a foam (13.4g). T.l.c. S l.ca, 
50 dichloromethane/ethanol/0.88 ammonia (150:1 0:1 ) Rf 0.34 and 0.36 (two pairs of d.astereo.somers), 
detection u.v. and iodoplatinic acid. „ 

N m r. 8[CDCI 3 + CD 3 OD (1 drop)] 1 .6-2.3 and 2.6-3.0(5H,m), 2.32 and 2.40 (3H, s+ s. Me in two different 
isomers), 3.32 (3H.s.NMe), 3.65 -4.3(2H,m,CHCH 2 N), 4.75-4.85(1 H,m,CW-OH),6.8-7.8 (CH.m.aromat.c). 

55 S^eJa^^ 

A solution of the product of Preparation 2 (2.0g) and 2-methylimidazole (5.0g) in dry dimethylforrnam.de 
(30m.) was stirred, under nitrogen, at 95* for 16.75h and then allowed to cool. The i ff^^^T 
filtered off, washed with ice-cold, dry dimethylformamide (3x2ml) and dry ether (2x10ml) and then dned. 
60 The resulting solid (0.60g) was suspended in a mixture of absolute ethanol (30ml) and ethane ^ 
chloride (1 ml), and warmed gently to obtain a solution, which was filtered wh.lst warm The f "rate was then 
diluted with dry ether to deposit a solid (0.6g) which was recrystallised from absolute ethanol to g.ve the utle 
compound as a solid (0.27g) m.p. 186-187°. 

Analysis Found: C,61 .9; H.6.4; N,1 1 .8. 6S 
65 C 18 H 19 N30.HCI.H 2 0 requires C,62.3;H,6.1;N,12.1%. 0 
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The following compounds were prepared by a similar procedure as detailed in Table I: 
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Analysis (%) 

Molecular Found Requires 

C H N C H N . 

5 

Ci 7 H n N 3 0. 

62.05 5.5 127 61.8 5.9 12.7 

HCI.0.8H 2 O 

10 ' 

C 19 H 21 N 3 0. 

64.6 6.0 9.8 64.7 6.0 9.8 

C4H4O4.O.2H2O 
15 C20H23N3O. 

64.9 6.9 11.2 65.5 6.9 11.45 

HCI.0.5H 2 O 
C24H23N3O. • 

20 69.1 6.1 9.9 69.5 6.1 10.1 

HCI.0.5H 2 O 



C24H23N3O. 

25 72.8 6.2 10.5 72.7 6.6 10.6 
1.5 H 2 0 

C23H 27 N 3 0. 

68.5 7.55 10.4 68.4 7.15 10.4 

30 HCI.0.3H 2 O 



* 2 # 3,4>Tetrahydro-9,N,N,N-tetramethy|.4-oxo-1/y-carba2ol-3.methanaminium methosulphate used j 
starting material. In the Table, J represents cyclohexyl. 
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NOTE 1 

Compounds 1 e and 1 f were prepared in the same experiment and the isomers separated by short path 
chromatography (D.F. Taber, J. Org. Chem., 1982, 41, 1351) eluting with dichloromethane/ethanol/0.88 
ammonia (300:10:1). The following 'H n.m.r. data was obtained. 



10 



15 



! II n u J L, 



8 ^ I 



R3 



d - doublet 
dd - doublet of doublets 
s = singlet 



'H NMR SPECTRA (obtained at 250 MHz) 
Selected Proton Chemical Shifts ppm) and multiplicities 



10 



15 



Solvent 



20 



25 



30 



35 



le 



Carbazolone Protons 



Aromatic 
H-5,6,7,8 



7.2-8.05 



d 6 -DMSO 



1f CDCI 3 7.15-8.05 
- DMSO 



1g 7.2-8.05 
de-DMSO 



Aliphatic 
CH 2 -1 and CH 2 -2 
H-3 



Imidazolyl Imidazone Protone 
Methylene 

Protons H-2' H-4' and/or 
H-5' 



4.47 (dd) 
2.91-3.25 1.75-2.3 and 

4.64(dd) 

4.02{dd) 
2.6-3.05 1.75-2.1 and 

4.63(dd) 

inter alia 4.42(dd) 
and 

2.9-3.3 1.6-2.2 4.73(dd) 



9.20s 7.55s 



8.17s 6.93s 



7.61 d 

and 

7.70d 



20 



25 



30 



35 



fcAAMKLt Z. 

40 1 2 3,9-Tetrahydro-9-methyi'3-[(2-methyi-1H-imidazoM-y^ maleate 40 

' 1 r 2 # 3,9-Tetrahydro-9-methyl-3-[(2-methylimidazol-1-yl)methyl-4/y-carbazol-4-one (300mg) was suspended 
in hot ethanol (5ml) and treated with maleic acid (1 1 6mg). The solution was cooled and the white crystalline 
solid was filtered off and dried to give the title compound (300mg) m.p. 132.3°. 

45 EXAMPLE 3a 45 

1,2,3,9-TetrahydrO'3-(1H-imidazoh1-Ylmethyl)-4H-carbazol-4~one 
A solution of the product of Preparation 1 (0.84g) and imidazole (0.90g) in dimethylformamide (25ml) was 

heated at 105 3 for 6h, cooled, added to water (200ml) and extracted six times with ethyl acetate. The 

combined extract was washed, dried and evaporated to give a solid which was purified on a silica column 
50 (Merck 7734) eluting with ethyl acetate/methanol (4:1 ). Recrystallisation twice from ethyl acetate/methanol 50 

gave the title compound (0.095g) as a crystalline solid m.p. 220-220°. 
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carried out as described in Example 2. 



TABLE II 



11 



FORMULA (I) 



Ex. 
No, 



10 



3b 



15 



3c H * CH 2 CH 3 H 



20 





Wtof 






appropr- 


Vol 


Wt 


iate 


Sol- 


S.M. 


Imidazole 


vent 


(9) 


(9) 


(ml) 


6.60 


17.00 


75 


7.00 


10.50 


75 



3d 



H CH 3 Ph H H 3.00 3.10 



25 



3e H H CH 3 H 



(9) 



75 17.25/100 Maleate 0.40 



18/85 Maleate 0.48 



25 24/100 Maleate 0.61 



Maleate 0.16 



155- 

156° 

154.5- 

156° 

100.5- 

102° 

144- 

145.5° 



10 



15 



20 



25 



30 



1.00 2.2 



3f H H H CH3 



35 3g H 7 



H H 1.80 1.0 



20 



18/95 



Maleate .0.09 



20/100 HCl 0.11 



143- 
144° 
142- 
146° 



30 



35 



• H NMR SPECTRA (obtained at 250 MHz in d^DMSO) 
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Selected Proton Chemical Shifts 
(b ppm) and multiplicities 

Carbazolone 



A romatic A lip ha tic 
H-5,6,7,8 CH 2 - 1 and CH 2 -2 
H-3 



10 



Imidazolyl Imidazole 
Methylene 

H-2' H-4' 

andlor 
H-5' 



4.29(dd) 

7.1-8.05 3.0-3.25 1.9-2.2 and 

4.69(dd) 



7.57d 

and 

7.67d 



10 



15 4.32(dd) 
7.15-8.05 3.0-3.25 1.9-2.2 and 

4.72(dd) 



7.61d 

and 

7.69d 



15 



4.28(dd) 

20 7.15-8.05 2.85-3.1 1.8-2.05 and 

• 4.71 (dd) 



7.59d 
and 
7.7 1d 



20 



25 



4.48(dd) 

7.15-8.05 3.0-3.20 1.75-2.25 and 

4.62{dd) 



8.97s 7.46s 



25 



4.29(dd) 

7.15-8.05 3.0-3.20 1.90-2.20 and 

4.74(dd) 



30 



6.32{dd) 

7.1-8.0 2.9-3.2 1.75-2.1 and 

6.70(dd) 



8.93s 7.41s 



7.75d 

and 

7.83d 



30 



35 



NOTE 1 



35 



40 



45 



Compounds 3e and 3f were prepared in the same experiment and the isomers separated by preparative h.p.l.c. 
on Zorbax-sil eluting with hexane/ethyl acetate/ethanol/0.88 ammonia (400:100:100:0.6). 

NOTE 1 to TABLE II continued 
In the Table, the positions of the protons are numbered with reference to the formula below, 

s 0 R 2 - 

5 B 

. , . i',:*' 
!! !!• 'a ..1=1*. 



• • • ^ c 

7 \ / \ / \ / V 

. N • IP 

50 8 £l 1 

The symbols in Table II have the following meanings 
d = doublet, dd = doublet of doublets, s = singlet 
7 represents the group , — T 

55 ' \m, * 



R3 



40 



45 



50 



55 



EXAMPLE 4 

1,2,3,9-Tetrahydro-9-methyl-3-[(2-methyl-1H-imidazot'1-Yl)methylW^ 

60 Asolution of 1,2,3,9-tetrahydro-3-[(2-methyl-1/y-imidazol-1-yl) methyl]-4W-carba2ol-4-one (1.0g) in dry 
dimethylformamide (10ml) was added dropwise under nitrogen to a stirred, ice-cooled suspension of 
sodium hydride (80% in oil; 0.1 1g) in dry dimethylformamide (5ml). After 0.5h dimethylsulphate (0.34ml) 
was added, and the solution stirred at room temperature for 4h. The resultant solid was filtered off, washed 
with ice-cold dry dimethylformamide (2 x5ml) and dry ether (3x 15ml) and dried to give the title compound 

65 as a solid (0.25g) m.p. 223-224° (dec). 



60 



65 
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T.l.c. Silica, chloroform/methanol (93:7) Rf 0.27 detection u.v. and iodoplatinicacid, identical to the product 
from Example la. The following compounds were prepared by a similar procedure using the appropriate 
alkylating agent as detailed in Table III. 
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Molecular 
Formula 



Analysis (%) 
Found Requires 
C H N C H N 



5 C 19 H 21 N 3 0 
HCI.05H 2 O 



C24H23N3O 
C4H4O4 



10 



15 



64.7 6.5 11.8 64.7 6.6 11.9 

69.355.5 8.5 69.3 5.6 8.65 

C t9 H 21 N 3 O.CaH 4 0 4 65.156.1 9.85 65.25 5.95 9.9 

C24H23N3O.CaH.O4 69.1 5.65 8.55 69.3 5.6 8.65 

C 23 H 29 N 3 O.C4H40 4 67.4 6.9 8.7 67.6 6.9 8.8 



20 C2sH 27 N 3 0. 
C4H4O4.O.2H2O 

C 27 H 3 7N 3 0.C 2 H204 

25 .0.3H 2 0 

C22H27N3O.HCI. 

1.1 H 2 0 



69.5 5.9 8.0 69.7 6.1 8.1 

66.7 7.8 7.8 66.6 7.8 8.0 

65.8 7.9 10.3 65.4 7.5 10.4 



30 



NOTE 1 

The following 'H.n.m.r. data was obtained. 



35 
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45 



50 



55 



60 



R2 
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d = doublet 

dd = doublet of doublets 
s = singlet 



'HNMR SPECTRA (obtained at 250 MHz) 

Selected Proton Chemical Shifts (h ppm) and multiplicities 



Solvent 



Carbazolone Protons 



Aromatic 
H-5,6,7,8 



4g 



7.15-8.1 



de-DMSO 



4h 7.2-8.1 
dg-DMSO 



Aliphatic 
CH 2 -7 andCHz-2 
H-3 



2.9-3.2 1.9-2.2 



2.9-3.3 1.8-2.2 



Imidazolyl 
Methylene 
Protons 



6.29(dd) 
and 

6.68(dd) 

6.26(dd) 
and 

6.65(dd) 



imidazole Protons 

H-2' H-4' andlor 
H-5' 



7.55d 

and 

7.65d 

7.42d 

and 

7.57d 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 
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15 



25 



30 



EXAMPLES . , 

9-Cycfopentyl- 1,2, 3,9-tetrahydro-3-((2-methyl- 1H-imidazoM-y!)methyll-4H-carbazo/-4-one maleate 

A solution of 1,2,3,9-tetrahydro-3-[(2-methyM 
dimethylformamide (9ml) was added to a stirred, ice-cooled, suspension of sodium hydride (80% »n oil; 

5 0.14g) in dry dimethylformamide (2ml) under nitrogen, and stirring continued for 0.25h. Bromocyclopentane 5 
(0 51 ml) was added and the stirred solution heated at 100° for 18.5h. The solution was allowed to cool and 
then partitioned between water (100ml) and ethyl acetate (3x70ml). The combined organic extracts were 
washed with 2N sodium carbonate (2 x 50ml), water (2 x 50ml) and brine (50ml), dried, evaporated to dryness 
and purified by chromatography eluting with a mixture of dichloromethane, ethanol, 0.88 ammonia 

10 (150-10-1 ) to give an oil (0.27g). This oil was dissolved in refluxing absolute ethanol (7ml) and a solution of 10 
maleic acid (0.1 Og) in refluxing absolute ethanol (0.5ml) was added. The hot solution was filtered, stirred and 
diluted with dry ether (20ml). The resultant yellow gum was washed with dry ether (7x 25ml), and the 
combined mother-liquors and washings left to stand. The solid that crystallised from the solution was 
filtered off, washed with dry ether (3x5ml) and dried to give the title salt as a white crystalline solid (0.058g), 

15 m.p. 104-5°-106° 

Analysis Found:C,65;95;H,6.4;N,8.6. 
C 2 2]H 2 5N 3 O.C4H4O4.0.6H 2 O requires C,65.8;H,6.4;N,8.9%. 

EXAMPLE 6 t a , AM 90 

20 i2 39-Tetrahydro-3-{2-methy!-7H-imidazol-1-yf)methyW^^ ™ 
' A solution of 1,2,3,9-tetrahydro-3-((2-methyl-1/V-imidazoI -1-yl) methyl \4H- carbazol-4-one (1.0g) m dry 
dimethylformamide (6ml) was added to a stirred, ice-cooled suspension of sodium hydride (80% in oil; 
0 1 2g) in dry dimethylformamide (2ml). After 0.25h ally! bromide was added, the solution stirred at 0° for 
0 25h and at room temperature for 20h before partitioning between water (75ml) and ethyl acetate 
25 (3x56ml).' The combined organic extracts were washed with water (2x50ml), brine (50ml), dried, and 

concentrated in vacuo and purified by chromatography eluting with a mixture of dichloromethane, ethanol, 
and 0 88 aqueous ammonia (200:10:1) to afford a solid I0.43g). This solid was dissolved in refluxing absolute 
ethanol (2ml) and a solution of maleic acid (0.18g) in refluxing absolute ethanol (1ml) was added. The hot 
solution was filtered, diluted with dry ether (4ml) and the crystallised solid was filtered off, washed with dry 
30 ether (3x 5ml) and dried to give the title compound as a white solid (0.48g), m.p. 1 50.5° - 1 51° 
Analysis Found: C,66.3;H,5.75;N,9.6. 
C20H21N3O.C4H4O4 requires C,66.2;H,5.8;N,9.65%. 

EXAMPLE-7 1 t A ~~ 

35 lA3,9-Tetrahydro-9-methyl-3-((2-methyl-1H-^ 

As6lution 0 f3-[(dimethylamino)methyl]-1,2,3,9-tetrahydro-9-methy|.4/V-carbazol-4.one hydrochloride 

(.1 7g) in water (17ml) was treated with 2-methylimidazole (1 .4g) and then heated under reflux for 20h. The 

cooled mixture was filtered and the residue washed with water (3 x 1 5ml) to give crude product (1 7g) m.p. 

221-221.5°. This materia! was recrystallised from methanol to give the title compound (1.4g) m.p. 231-232 , 
40. identical by t.l.c with product from Example 4. 

EXAMPLE 8 ,„,,,„ 
1,2,3,9-Tetrahydro-9-methyl-3-[t2-methyf- 1H-imidazdl- 1-yl)methyl]-4H-carbazol-4-one 
A suspension of the product from Preparation 3 (0.5g) and 2-methylimidazole (0.4g) in water (5ml) was 
45 heated under refluxfor 20h. The cooled reaction mixture was filtered and the residue washed with water as, 
(3x10ml), dried and recrystallized from methanol (18ml) to give the title compounds (0.3g) m.p. 232-234 
(dec), identical by t.l.c. with the product from Example 4. , 

50 /ST^^ 50 

10 Sodium hydride (80% dispersion in oil 0.208g) was added to a stirred solution of 1 f 2,3,9-tetrahydro-3-t(2- 
' methyl-1rV-imidazol-1-yl)methyl]-4AV-carbazol-4-one (1.93g) at 0°C in DMF (35ml) and the resultant suspen- 
sion stirred at 0°C for 0.25h. 2-Bromopropane (0.78ml) was then added and stirring continued at room 

55 temperature overnight, followed by 4h at 40°C. 1C . 
The reaction mixture was partitioned between sodium carbonate (2N; 200ml) and ethyl acetate (2x1 50ml). 
The combined organic extracts were washed with water (3x75ml). dried, and evaporated m vacuo and the 
product purified by chromatography eluting with dichloromethane:ethanol:ammoma (100:8:1) togive an oil. 
This oil was dissolved in ethanol (3ml), acidified with ethereal hydrogen chloride and diluted with dry ether 

60 to deposit the title compound as a white solid (0.1 3g) m.p. 230-232°. 
Analysis Found: C,65.3;H,6.6;N,11.1%. 
C20H23N3O.HCI.O.5H2O requires C,65.4;H,6.9;N,1 1 .45%. 



55 



60 
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5 jure of nopropano ^» "JrSSSed w5h isopropanol (90m.) and stirred at room temperature for 

(6ml) and isopropanol (10ml) to give the title compound as a wh.te crystalhne sol.d (6g) m.p. 178.5 179.5 . 
Analysis Found:C.59.45; H.6.45; N.11.5. 10 
10 c 12 H,9N30.Ha.2H 2 0 requires C59.1 ; H,6.6; N,1 1.5%. 

Water assay Found: 10.23%. 
C 18 H 19 N 3 O.HCI.2H 2 0 requires 9.85%. 

cool and concentrated m vacuo. The residual ^brovvn gum a drjed 
110ml! to giv. the title compound as a fawn powder [0.39 9 l m.p. 193 -194 loecl. 

« 'VS^i .-.n* ,3.00,^=,., 

165-166° (dec). 

Analysis Found: C,68.65; N,5.5; N,8.7. 35 
35 C23H 21 N3O.C 4 H 4 04 requires C.68.8; N,5.3; N,8.9%. 

EXAMPLE 12 w-tmidazoM-yl)methylHH'Carbazo!-4'One phosphate (1:1) 

allowed to crystallize to give the title compound (0.5g) m.p. 22b 
Analysis Found: £55.1 ;H,5.6;N, 10.55. 
C 18 Hi 9 N3O.H 3 P04 requires C,55.2;H,5.7;N,10.7%. 

50 to give the t/fte compound (0.6g) m.p. 162 . 



40 



45 
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7 T^9-TetlahYdro-3n2-pro P yl- IH-imidazol- 1- Y /)methyU-4H.carbazol-4-one hydrochloride 

wL3^7^«7«fcW to a stirred solution of 3-[(dimethyl amino)methy.|-1 .3 Me rahydro- 
4«-carbazol-4-one (2.9g) in dry DMF(30ml) and the solution stirred at room temperature fo 30 ^ n. A 
4«-carDazo. 4 one «g J . dd d d th solution sl i rre d at 100°C for 2 days, 

exSact weS wwheTwith water (100ml). dried and evaporated /n vacua The residue was pur.f.ed by 

i Zroar ohv eluting with dichloromethane:ethanol:ammonia (400:30:3) to g.ve the free base 
^Zm^^AiiM^\»6l^ in absoiute ethanol (5ml). acidified with ethereal hydrogen 
10 ,o r^ d ^ d^S-r (« 200m.) to give an oil. On scratching the oi, c^jd «jv. a so.,d 
(0.15g). The salt was crystallised from a mixture of methanol and .sopropyl acetate to g,ve the Utle 
compound (0.08g) m.p. 206-208"C 
Analysis Found: C,65.6;H,6.8; N.1 2.0. . 

(2H.-4SX, CHCW 2 N), 7.1-8.0(6H, aromatic) 



15 



/2 3 3-Telrahydro-3-((2-propyl- IH-imidazol- l-yl)methylHH-carbazol-4-one hydrochlonde 
A so I ution of the product from Example 3g (0.03g) in methano. (15ml) was "Y^genatedat room 

temoe a ure and pressure over 10% palladium oxide on charcoal (50% aq. paste, 0 03g ) for4h <H 2 uptake 

5r3 nK £5* J£ fi.tered off, and the filtrate evaporated vacuo to give an o,l. Tnturation w.th ether 

gave the title compound as a white solid (0.03g) m.p. 199°-203°C. 
This material was identical by t.l.c. and n.m.r. to the product from Example 14. 



^^a^Vrlhydro-9-propyl-3-U2-propyl^ 

Examde 14 (1 0q) in dry DMF (20ml) and the suspension stirred at room temperature for 30 

30 SSomopJop ne (0.35m«) was added, and the solution stirred at 40X for 

partitioned between sodium carbonate (2N, 150ml) and ethyl acetate <2x100m». The combined extracts 
Swashed with water (100ml), dried and evaporated in vacuo to g.ve an ^^^^^ as 
column chromatography eluting with dichloromethane:ethanol:ammon.a (100.8.1) to give pure free base as 
an o^The oTwas dissoLd in absolute ethanol (5ml). acidified with ethereal hydrogen blonde and diluted 

35 with ory ether (200ml). The ether was decanted off theresulting oi. and replaced with more dry^ther ,200ml). 
On storage at 0°C overnight the oil crystallised to give the Utle compound 0.53g m.p. 144 -147 C 
N m.e.5(CD 3 SOCD 3 ) 0.90 and 0.93(6H,t 4- t.2x|V)e). 1.65-2.2 and 2.9-3.25 (10H,m)4.19(2H.t,CH 2 C« ? N). 4.32 
and 4.71 (2H^4eX, CH 2 OV 2 N), 7.1 5-8.1 (6H.m, aromatic) 

Analysis Found: C,66.6;H,7.7;IM,10.0. 4Q 
40 C 22 H27N 3 O.HCI.0.7H 2 O requires C,66.3;H,7.4;N,10.5%. 

Tt3 M lntrlhydro-3-l(2-methyl-1H-imidazol^ 
A ilZn of the product from Example 6 (0.86g) in a mixture of absolute ethanol (20ml) and d^ 
45 dilthyl ormamide (5ml) was hydrogenated at room temperature and pressure over 5% p abnum .on carbon 45 
(loTg p e Tduced in absolute ethanol (10m.) for 1h. (H 2 uptake = 70m.). The catalyst was Ntered off 
Sd with ethano.. and the filtrate concentrated in vacuo to ca 1 ^^^S^SSS& 
diluted with water (50ml) and the precipitated solid filtered off, washed with water (3* 15ml) and dned to 

50 '^material Sssolved in refluxing absolute ethano. (7m.). fi.tered, and a solution of ma.eic acid (0.25g) 50 

(1 m.) was'added. The stirred so.ution was diluted with dry ether (50ml) to g.ve 
the title compound (0.84g), m.p. 150°-151° 
Analysis Found: C,65.8;H,6.1 ;N,9.3; 

C 2 oH 23 N 3 O.C4HdO <1 requires C,65.9;H,6.2;N,9.6% 5g 

55 



10 



20 



25 



30 



35 



(i) ' 3-ICh!oromethyfh 1A3.S-tetrahYdro-9-meth y t-4H-carbazol-4-one 
Ethereal hydrogen chloride (3.0ml) was added to a stirred, ice-cooled solut.on of the produc t from 
60 Pr ! 5 ( 90g) in chloroform (15ml), and the resultant suspension was stirred ,n a sealed vessel at 
1 1 Smperature Sr 16.5h, concentrated in vacuo and the residual so.ic i (2 27g> pun e y column 
chromatography eluting with chloroform to give the title compound (1 .75 c,) m.p. 1 09-1 1 O.o An attempt 
crystallise a portion of this material from ethyl acetate resulted in port.al decompos.l.on. 



60 
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(ii) hZ3,9-TetrahYdro-9-methYt'3-[(2-methYl- IH-imidazot- 1-Yl)methyl]-4H-carbazol-4-one 

A solution of 3-(chloromethyl)-1 ,2,3,9-tetrahydro-9-methyl-4#-carbazol-4-one (0.50g) and 2 methyMtf- 
imidazole (1.60g) in dry DMF was stirred under nitrogen at 90° for 3.75h, and then poured onto water (25mi). 
The suspension was stirred for 1 h, and the solid filtered off, washed with water (3x30ml) and dried in vacuo 
5 at 50°. Column chromatography of this solid (0.53g) eluting with a mixture of dichloromethane, ethanol and 5 
0.88 aqueous ammonia (150:10:1) afforded the title compound (0.45g) m.p. 228-229°. This material was 
identical to the product from Example 7 by tlx. and n.m.r. 

EXAMPLE 19 

1 0 1,2,3,9-tetrahydro-9-methY!-3-f(methYf- 1H-imidazof'1-yf)methYU-4H-carbazol-4-one . 1 0 

A solution of 2,3-dichloro-5,6-dicyano-1 ,4-benzoquinone (170mg) in dry tetrahydrofuran (1 .5ml) was 
added dropwise under nitrogen to a stirred, ice-cooled suspension of the product from Preparation 4 
(lOOmgl in a mixture of tetrahydrofuran (3.5ml) and water (0.4ml). The resultant blue solution was stirred for 
1 .5h, and then concentrated in vacuo. Column chromatography of the residual solid eluting with a mixture of 

1 5 dichloromethane, ethanol and 0.88 ammonia (1 50: 1 0: 1 ) afforded the title compound (45mg) m.p. 1 5 

227°-228.5°. This material was identical to the product from Example 7 by tlx. and n.m.r. 

EXAMPLE 20 

1,2,3,9- Tetrahydro-9-methyf-3-[(2-methyl- 1H-imidazol- 1-yl)methYlh4H-carbazol-4'One 
20 A solution of 2,3-dichloro-5,6-dicyano-1 ,4-benzoquinone (80mg) in dry tetrahydrofuran (1 .5ml) was added 20 

dropwise under nitrogen to a stirred, ice-cooled suspension of the product from Preparation 5 (100mg) in a 

mixture of tetrahydrofuran (3.5ml) and water (0.4ml). The resultant blue solution was stirred for 1 .5h, and 

then the red suspension was concentrated in vacuo. 
Column chromatography of the residual solid eluting with a mixture of dichloromethane, ethanol and 0.88 
25 ammonia (1 50: 1 0: 1 ) afforded the title compound as a white solid (0.47g) m.p. 227.5°-229°. This material was 25 

identical to the product from Example 7 by tlx. and n.m.r. 

EXAMPLE 21 

3S'l2,3,9-Tetrahydro-3[(2-methylimidazol-1'yl)methYl^ 

30 A solution of the product from Example 7(0.5g) was dissolved in hot methanol (30ml) and treated with a 30 
hot solution of (+)-di-p-toluoyl -D-tartaric acid monohydrate (0.7g) in methanol (10ml) and the resulting 
solution allowed to crystallise overnight to give the desired salt (0.68g). This salt was dissolved in hot 
dimethylformamide{DMF, 20ml) diluted with hot water (10ml) and allowed to crystallise overnight. The 
product was filtered off, and dried in vacuo to give ca 90% enantiomerically pure (as shown by n.m.r.) 

35 (+)-di-p-toluoy1-D-tartaric acid salt (0.23g) m.p. 231-233°. A sample of the salt (0.15g) was partitioned 35 
between 8% sodium bicarbonate (25ml) and chloroform (2x 25ml). The combined extracts were dried and 
evaporated in vacuo to give pure free base (0.07g). The base was dissolved in methanol (5ml) acidified with 
maleic acid (0.03g) and the salt precipitated by adding excess dry ether (80ml) to give the title compound 
(0.062g) m.p. 142-145° .... 

40 T.l.c. Silica, dichloromethane/ethanol/0.88 ammonia (100:8:1) Rf 0.3 detection u.v. and todoplatinic acid, 40 
identical to the product from Example 7. The enantiomer ratio, determined by 'H n.m.r. was 93:7 (S:R). A 
sample of the maleatesalt showed no significant optical rotation in methanol. The free base, regenerated 
from the maleate salt gave [a]?? - 14° (c 0.19, MeOH). 

45 EXAMPLE 22 45 
3R- 7,2,3,9-Tetrahydro-9-methyl-3'[(2'methYl- IH-imidazol- 1-yl)methyl]-4H-carbazol-4-one maleate 

A solution of the product from Example 7 (0.5g) was dissolved in hot methanol (30ml) and treated with a 
hot solution of (-) di-p-toluoyl -L-tartaric acid monohydrate (0.7g) in methanol (10ml) and the resulting 
solution allowed to crystallise overnight to give the desired salt (0.8g). This salt was dissolved in hot 

50 dimethylformamide (DMF, 20ml), diluted v t hot water (10ml) and allowed to crystallise for 3 days. The 50 
product was filtered off, and dried in vacuo to give ca 95% enantiomerically pure (as shown by n.m.r.) 
(-)-di-p-toluoyl-L-tartaricsalt (0.26g) m.p. 170°-172°. A sample of the salt (0.2g) was partitioned between 8% 
sodium bicarbonate (25ml) and chloroform (2x 25ml). The combined extracts were dried and evaporated in 
vacuo to give pure free base (0.1 2g). The base was dissolved in methanol (5ml) acidified with maleic acid 

55 (0.045g) and the salt precipitated by adding excess dry ether |80ml) to give the title compound (0.08g) m.p. 55 
142-145° 

T.l.c. Silica, dichloromethane/ethanol/0.88 ammonia (100:8:1) Rf 0.3 detection u.v. and iodoplatmic acid, 
identical to the product from Example 7. The enantiomer ratio, determined by 'H n.m.r. was 95:5. A sample 
of the maleate salt showed no significant optical rotation in methanol. The free base, regenerated from the 
60 maleate salt, gave [afe 4 + 16° (c0.34, MeOH). 60 
The following examples illustrate pharmaceutical formulations according to the invention, containing 
1,2,3,9-tetrahydro-9-methyl-3-[(2-m^ 

drate as the active ingredient (1 ,25g of the hydrochloride dihydrate contains 1.00g of the free base). Other 
compounds of the invention may be formulated in a similar manner. 



BNSDOClD: <G8 2153821A_I_> 



19 



GB 2 153 821 A 



19 



TABLETS FOR ORAL ADMINISTRATION . 

Tablets may be prepared by the normal methods such as direct compression or wet granulation. 

The tablets may be film coated with suitable film forming materials, such as hydroxypropyl methylcellu- 
lose, using standard techniques. Alternatively the tablets may be sugar coated. 

5 

o 

Direct compression 

Tablet mgltablet 

1C Active Ingredient 4.688 28.125 10 

< Calcium Hydrogen Phosphate BP* 83.06 87.75 

Croscarmellose Sodium NF 1.8 1.8 

, Magnesium Stearate BP 0.45 0.45 

Compression weight 90.0 118;0 



15 



15 



* of a grade suitable for direct compression. **w M u**> 
The active ingredient was passed through a 60 mesh sieve, blended with the calcium hydrogen phosphate, 
croscarmellose sodium and magnesium stearate. The resultant mix was compressed into tab!,.;, using a 
20 Manesty (RTM) F3 tablet machine fitted with 5.5mm, flat bevelled edge punches. 20 

. Sub-Lingual Tablet mgltablet . „ _ . . . 

Active Ingredient 2.5 

25 Compressive Sugar NF 62.5 

Magnesium Stearate BP 0.5 

Compression Weight 65.0 



30 The active ingredient is sieved through a suitable sieve, blended with the excipients and compressed using 30 
suitable punches. Tablets of other strengths may be prepared by altering either the ratio of act.ve ingredient 
to excipients or the compression weight and using punches to suit. 



35 



Wet Granulation 35 
Conventional Tablet mgltablet 



Active Ingredient 
Lactose BP 
40 Starch BP 




40 



45 



Pregelatinised Maize Starch BP 
Magnesium Stearate BP 

Compression Weight 200.0 ^ 



The active ingredient is sieved through a suitable sieve and blended with lactose, starch and 
pregelatinised maize starch. Suitable volumes of purified water are added and the powders are granulated. 
50 After drying, the granules are screened and blended with the magnesium stearate. The granules are then 50 
compressed into tablets using 7mm diameter punches. 

Tablets of other strengths may be prepared by altering the ratio of active ingredient to lactose or the 
compression weight and using punches to suit. 

55 Sublingual Tablet mgltablet 55 



Active Ingredient 2.5 

Mannitol BP 56 - 5 

Hydroxypropylmethylcellulose 5.0 
60 Magnesium Stearate BP 



1.5 60 



Compression Weight 65.5 
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The active ingredient is sieved through a suitable sieve and blended with the mannitol and 
hydroxypropylmethylcellulose. Suitable volumes of purified water are added and the powders are 
granulated. After drying, the granules are screened and blended into tablets using suitable punches. 

Tablets of other strengths may be prepared by altering the ratio of active ingredient to mannitol or the 
compression weight and punches to suit. 



CAPSULES 



mgftabtet 



10 



15 



Active Ingredient 
* Starch 1500 
Magnesium Stearate BP 

Fill Weight 



2.5 
97.0 
1.0 

100.0 



.0 



15 



20 



* a form of directly compressible starch. 

The active ingredient is sieved and blended with the excipients. The mix is filled into size No. 2 hard gelatin 
capsules using suitable machinery. Other doses may be prepared by altering the fill weight and if necessary 
changing the capsule size to suit. 20 



SYRUP 

This may be either a sucrose or sucrose free presentation. 

25 A. Sucrose Syrup 

Active Ingredient 
Sucrose BP 
Glycerine BP 
30 Buffer } 

Flavour ) 
Colour ) 
Preservative ) 

Purified Water BP to 



mgl 5ml dose 

2.5 
2750.0 
500.0 



as required 
5.0ml 



35 



The active ingredient, buffer, flavour, colour and preservative are dissolved in some of the water and the 
glycerine is added. The remainder of the water is heated to dissolve the sucrose and is then cooled. The two 
solutions are combined, adjusted to volume and mixed. The syrup is clarified by filtration. 



40 



45 



50 



B. Sucrose-Free 
Active Ingredient 

Hydroxypropylmethylcellulose USP 

(viscosity type 4000) 

Buffer ) 

Flavour ) 

Colour ) 

Preservative ) 

Sweetener ) 



mgl 5m I dose 
2.5 
22.5 

as required 



25 



30 



35 



40 



45 



50 



Purified Water BP 



to 



5.0ml 



55 The hydroxypropylmethylcellulose is dispersed in hot water, cooled and then mixed with an aqueous 55 
solution containing the active ingredient and the other components of the formulation. The resultant 
solution is adjusted to volume and mixed. The syrup is clarified by filtration. 
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INJECTION 

The injection may be administered by the intravenous or subcutaneous route. 

Injection \Lgiml 

Active Ingredient 50 800 

Dilute Hydrochloric Acid BP to pH 3.5 to pH 3.5 
Sodium Chloride Injection BPto 1ml to 1ml 



10 



10 



The active ingredient was dissolved in a suitable volume of Sodium Chloride Injection BP, the pH of the 
resultant solution was adjusted to pH3.5 with dilute hydrochloric acid BP then the solution was made to 
volume with sodium chloride injection BP and thoroughly mixed. The solution was filled into Type 1 clear 
glass 5ml ampoules which were sealed under a headspace of air, by fusion of the glass then sterilised by 
15 autoclaving at 120°for not less chan 15 minutes. 15 

HEAT DOSE PRESSURISED AEROSOL 

mg/ metered dose Per can 
20 10 



Suspension Aerosol 


mgl metered dose 


Per can 


Active Ingredient micronised 


0.250 


66mg 


Oleic Acid BP 


0.020 


5.28mg 


Trichlorofluoromethane BP 


23.64 


5.67g 


Dichlorodifluoromethane BP 


61.25 


14.70g 



25 



25 



The active ingredient is micronised in a fluid energy mill to a fine particle size range. The Oleic Acid is 
mixed with the Trichlorofluoromethane at a temperature of 10-1 5°C and the micronised drug is mixed into 
the solution with a high shear mixer. The suspension is metered into aluminium aerosol cans and suitable 
30 metering valves, delivering 85mg of suspension are crimped onto the cans and the Dichlorodifluoromethane 30 
is pressure filled into the cans through the valves. 



Solution Aerosol 



35 



mgl metered dose Per can 35 



Active Ingredient 0.25 30.0mg 

EthanolBP 7.500 1.80g 

Trichlorofluoromethane BP 18.875 4.35g 

40 Dichlorodofluoromethane BP 48.525 11.65g W 

Oleic Acid BP, on a suitable surfactant e.g. Span (RTM) 85 (sorbitan trioleate) may be also included). 

The active ingredient is dissolved in the ethanol together with the Oleic Acid or surfactant if used. The 
alcoholic solution is metered into suitable aerosol containers followed by the trichlorofluoromethane. 
45 Suitable metering valves are crimped onto the containers and dichlorodifluoromethane is pressure filled into 45 
them through the valves. 



Inhalation Cartridges 



50 



mglcartridge 50 
Active Ingredient (micronised) 0.5 
Lactose BP to 25.00 



C5 The active ingredient is micronised in a fluid energy mill to a fine particle size range prior to blending u 
norma! tabletting grade lactose in a high energy mixer. The powder blend is filled into No. 3 hard gelatin 
capsules on a suitable encapsulating machine. The contents of the cartridges are administered using a 
powder inhaler. 
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CLAIMS 

1. A compound of the general formula (!) 



5 



10 




(I) 



10 



wherein l _ M , 

R l represents a hydrogen atom or a d. 10 alkyl, C 3 . 7 cycloalkyl, C 3 . 6 alkenyl, phenyl or phenyl-C,. 3 alkyl 
15 group, and one of the groups represented by R 2 , R 3 and R 4 is a hydrogen atom or a alkyl, C 3 . 7 cycloalkyl, 15 
C 2 . 6 alkenyl or phenyl-C^ alkyl group and each of the other two groups, which may be the same or different, 
represents a hydrogen atom or a alkyl group; 
and physiologically acceptable salts and solvates thereof. 
2. A compound according to claim 1 in which R 1 represents a hydrogen atom or a C v6 alkyl, C 3 . 6 
20 cycloalkyl or C 3 . 6 alkenyl group. v 20 

3 A compound according to claim 1 or 2 in which one of the groups represented by R , K and n 
represents a d. 3 alkyl, C 3 . 6 cycloalkyl or C 3 . 6 alkenyl group and each of the other two groups, which may be 
the same or different, represents a hydrogen atom ora-Crs alkyl group. 

4. A compound according to claim 1 in which R 1 represents a hydrogen atom or a C w alkyl, C 5 . 6 

25 cycloalkyl or C 3 . 4 alkenyl group and either R 2 represents a hydrogen atom and R 3 and /or R represents a 25 
alkyl group or R 2 represents a C,. 3 alkyl group and both R 3 and R 4 represent hydrogen atoms. 

5. A compound of the general formula (la) ' 



30 



35 




(la) 



30 



35 



R 1a represents a hydrogen atom or a methyl, ethyl, propyl, prop-2-yl, prop-2-enyl or cyclopentyl group; R 
represents a hydrogen atom; and either R 2a represents a methyl, ethyl propyl or prop-2-yi group and R 
represents a hydrogen atom or R 2a represents a hydrogen atom and R 4a represents a methyl or ethyl group; 
40 and physiologically acceptable salts and solvates thereof. \ 40 

6. l,2,3,9-Tetrahydro-9-me^ 
ally acceptable salts and solvates thereof. L ia 

7 1 2 3,9-Tetrahydro-3-[(2-methyl-1tfH^ 
9-CyciopenVlr2,3,9-tetrahydr^^^ 
45 i,2,3,9-Tetrrahydro-3-[2-methyM 45 
and physiologically acceptable salts and solvates thereof. 

8. A process for the preparation of a compound of general formula (I) as defined in claim 1 or a 
physiologically acceptable salt or solvate thereof, which process comprises: 
(A) reacting a compound of general formula (II) 

0 50 

(id 



50 



55 




55 

R [ 

(in which R 1 is as defined in claim 1 and Y represents a reactive substituent) or a protected derivative thereof 
with an imidazole of general formula (III) 

R A . /" 3 (I") 

HN N 

R 2 
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(in which R\ R 3 and R" are as defined in claim 1) or a salt thereof; or 
(B) oxidising a compound of formula (IV) 



10 




(IV) 



(in which A represents a hydrogen atom or a hydroxy! group and R\ R 2 , R 3 and R< are as defined in claim 1) 
^oS^ 

15 !STem a oving r a protecting group or groups from a protected form of a compound of formula (I); 

and Twhen a cSmpounc I of formula (I) is obtained as a mixture of enantiomers. optionally resolvng the 

20 10 9 3 A process as claimed in claim 8(A) in which Y represents an alkeny. group ^CH, or a group of formula 

derivative thereof is converted into another compound of formula (I) by alkylat.on or hydrogenat.on. 
25 TpSS composition comprising at least one compound of general formula ( .MM m 
claim 1 or a physiologically acceptable salt or solvate thereof together with at least one phys.olog.cally 
acceptable carrier or excipient; 



10 



15 



20 



25 



^ * The Pa«e„ t cm* .t^ffM.*" — - * — 
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